Pre- versus postformalin effects of ketamine or large-dose alfentanil in the rat: discordance between pain behavior and spinal Fos-like immunoreactivity.
The purpose of this animal investigation was to compare behavioral responses with spinal Fos-like immunoreactivity (FLI) after pre-versus postformalin administration of anesthetic doses of IV ketamine or alfentanil. Preformalin and postformalin injection (1.5% subcutaneously) treatment groups included IV saline control (1.5 mL/kg), ketamine (10 mg/kg), and alfentanil (170 microg/kg). In the behavioral study group, nociceptive behavior was evaluated 15-60 min after hindpaw formalin injection. In the spinal FLI study group, rats were perfused 2 h postformalin, and spinal cords were dissected, sliced at 30 microm, and processed by immunoperoxidase staining with an antibody against the Fos protein. Quantification and determination of the laminar distribution of Fos-labeled nuclei were performed at the L4-5 spinal level ipsilateral to formalin injection. Ketamine produced a selective preemptive analgesic effect in behavioral formalin experiments, yet failed to suppress spinal FLI. In contrast, alfentanil failed to demonstrate a selective preemptive analgesia in behavioral experiments, but did produce preemptive suppression of spinal FLI. Together with previous data from our laboratory, we conclude that behavioral analgesia and spinal Fos expression may be uncoupled under certain circumstances. In this study, we compared pain reduction produced by IV drugs (ketamine or alfentanil) with the ability to prevent injury-induced spinal cord changes. We measured pain behavior and spinal Fos protein after rats received ketamine or alfentanil before versus after formalin injection. Fos inhibition patterns did not clearly correlate with pain reduction, providing further evidence that Fos inhibition is not always predictive of behavioral analgesia.